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(54) Assisting system for an accelerator pedal
(57) A method and a system for assisting a driver
operating a driver controlled input device (80) within a
vehicle, acquires data including information on environ-
ment in a field around the vehicle and information on
vehicle setting regarding how devices are set within the

vehicle. A risk perceived from the environment is calcu-
lated using the acquired data. Using the vehicle setting,
the risk perceived is modified. Accounting for the mod-
ified risk perceived, an increment in force applied to the
driver via the driver controlled input device (80) is deter-
mined.
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Description
FIELD OF THE INVENTION

[0001] The presentinventionrelates to a driver assist-
ing system, a method for assisting a driver, and a vehicle
incorporating the driver assisting system.

DESCRIPTION OF RELATED ART

[0002] JP10-166889A discloses a driver assisting
system, which, when a distance to a preceding vehicle
drops to a predetermined value, sets an increased mag-
nitude of reaction force of an accelerator pedal.
JP10-166890A discloses a similar driver assisting sys-
tem. JP2000-54860A discloses a driver assisting sys-
tem, which, when an automatic control is being carried
out, sets an increased magnitude of reaction force of an
accelerator pedal. US 2003/0163240 A1, published
Aug. 28, 2003, discloses a driving assist system, which
adjusts reaction force of an accelerator pedal upon de-
tection of a discontinuous change in environment
around a vehicle.

[0003] US 2003/0060936 A1, published Mar. 27,
2003, discloses a driving assist system for assisting ef-
fort by an operator (a driver) to operate a vehicle driving
traveling. This system comprises a data acquisition sys-
tem acquiring data including information on vehicle state
and information on environment in a field around the ve-
hicle, a controller, and at least one actuator. The con-
troller predicts a future environment in the field around
the vehicle using the acquired data, makes an operator
response plan in response to the predicted future envi-
ronment, which plan prompts the operator to operate the
vehicle in a desired manner for the predicted future en-
vironment, and generates a command. The actuator is
coupled to an operator controlled input device to me-
chanically affect operation of the input device in a man-
ner that prompts the operator in response to the com-
mand to operate the vehicle in the desired manner.
[0004] There is a need for a driver assisting system
in which an appropriate magnitude of risk, which a driver
should perceive, is forwarded to the driver by a force
applied to a driver controlled input device within the ve-
hicle.

SUMMARY OF THE INVENTION

[0005] These and other needs are met by the present
invention which provides a driver assisting system for a
vehicle having a driver controlled input device operable
by a driver and through which force may be applied to
the driver. The system comprises a data acquisition sec-
tion that acquires data including information on environ-
ment in a field around the vehicle and information on
vehicle setting regarding how devices are set within the
vehicle. The system also comprises a risk calculation
section that calculates risk from the environment using
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the acquired data and the vehicle setting, and a control
section that, accounting for the risk, determines a
change in force applied to the driver via the driver con-
trolled input device. A modification section determines
a force modification, and modifies the change in force
at the driver controlled input device according to the de-
termined force modification.

[0006] The foregoing and other features, aspects and
advantages of the present invention will become appar-
ent from the following detailed description of the present
invention when taken in conjunction with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Fig. 1 is a block diagram illustrating hardware
of one exemplary implementation of a driver assisting
system according to the present invention;

[0008] Fig. 2 is a perspective view of a vehicle in the
form of an automobile incorporating the driver assisting
system;

[0009] Fig. 3 is a driver controlled device, in the form
of an accelerator pedal, of the vehicle;

[0010] Fig. 4 is a flow chart of a main routine;

[0011] Fig. 5 is a traffic scene illustrating a preceding
vehicle running in front;

[0012] Fig. 6 is a flow chart of a subroutine;

[0013] Fig. 7 is a table illustrating various modifica-
tions of a risk perceived (RP);

[0014] Fig. 8illustrates a map used for a parking brake
(PKB) modification of a risk perceived (RP);

[0015] Fig. 9 illustrates a map used for a snow mode
modification of the risk perceived (RP);

[0016] Fig. 10illustrates a map used for a rainy weath-
er modification of the risk perceived (RP);

[0017] Fig. 11illustrates a map used for a sporty mode
modification of the risk perceived (RP);

[0018] Fig. 12 illustrates a map used for a physique
modification of the risk perceived (RP);

[0019] Fig. 13 illustrates varying of an increment (dF)
in reaction force (F) with different values of the modified
risk perceived (RP.);

[0020] Fig. 14 illustrates varying of reaction force (F)
with different values of accelerator pedal stroke (S):

DETAILED DESCRIPTION OF THE INVENTION

[0021] For better understanding of the background of
the present invention, reference should be made to the
previously mentioned US 2003/0060936 A1, published
Mar. 27, 2003, which has been hereby incorporated by
reference in its entirety.

[0022] Fig. 1 is a block diagram showing elements
constituting one exemplary implementation of a driver
assisting system 1 according to the present invention.
Fig. 2 is a perspective view of an automobile installed
with the driver assisting system 1.

[0023] The driver assisting system 1 includes a laser
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radar 10, in exemplary embodiments. As shown in Fig.
2, the laser radar 10 is mounted to the vehicle at a front
bumper or a front grille thereof. It scans horizontally and
laterally about 6 degrees to each side of an axis parallel
to the vehicle longitudinal centerline, propagates infra-
red pulses forwardly and receives the reflected radiation
by an obstacle, such as a rear bumper of a preceding
vehicle. Referring also to Fig. 5, the laser radar 10 can
provide a distance d to a preceding vehicle in front and
a relative speed Vr to the preceding vehicle. The laser
radar 10 provides, as outputs, the detected distance d
and relative speed Vr to a controller 50. In the traffic
scene illustrated in Fig. 5, the vehicle shown in Fig. 2 is
located at X1 and traveling at a vehicle speed V1, and
the preceding vehicle is located at X2 and traveling at a
vehicle speed V2.

[0024] The driver assisting system 1 also includes a
vehicle speed sensor 20. The vehicle speed sensor 20
may determine the vehicle speed V1 by processing out-
puts from wheel speed sensors. The vehicle speed sen-
sor 20 may include an engine controller or a transmis-
sion controller, which can provide a signal indicative of
the vehicle speed. The vehicle speed sensor 20 pro-
vides, as an output, the vehicle speed V1 to the control-
ler 50.

[0025] The driver assisting system 1 further includes
a parking brake (PKB) switch 31, a snow mode switch
32, a power mode switch 33, a suspension setting
switch 34, a seat position sensor 35, a steering position
sensor 36, and a wiper switch 37. These switches and
sensors provide signals, as outputs, to the controller 50.
[0026] The parking brake switch 31 provides, as an
output, a two-level PKB signal having an "ON" level and
an "OFF" level. The PKB signal takes the "ON" level
when a parking brake is applied or activated. When the
parking brake is released, the PKB signal takes the
"OFF" level. The snow mode switch 32 and power mode
switch 33, which are mounted to the vehicle illustrated
in Fig. 2 near a steering wheel 90, are used to provide
a mode setting of an automatic transmission (A/T). The
automatic transmission is operable to effect speed ratio
change in a shift pattern fit for running on a slippery road
when the snow mode switch 32 is set to an "ON" level
to select a snow mode. The automatic transmission is
operable to effect speed ratio change in a shift pattern
fit for acceleration when the power mode switch 33 is
set to an "ON" level to select a power mode.

[0027] The suspension setting switch 34, which is
mounted to the vehicle illustrated in Fig. 2 near a center
console box, is used to select any one of three different
performance settings, which a variable suspension of
the vehicle may take. Manipulating the suspension set-
ting switch 34, the driver may select any one of three
different performance settings, namely "Hard", "Medi-
um", and "Soft" because the variable suspension may
shift in performance setting only by altering spring con-
stant and damping characteristic of shock absorbers.
[0028] The seat position sensor 35 detects a longitu-
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dinal position, which a driver's seat assumes. The steer-
ing position sensor 36 detects a position, which the
steering wheel 90 assumes. The position of the steering
wheel 90 includes a tilt position, which the steering
wheel 90 is tilted to, and a telescoped position, which
the steering wheel 90 is retracted to. The wiper switch
37 is used to indicate which one of three setting states,
namely, "Interrupt”, "Low" and "High", a wiper is opera-
ble in.

[0029] The various sensors and detectors described
above are exemplary only, as other embodiments of the
invention use different types and combinations of sen-
sors and detectors to detect the same or different envi-
ronment conditions and different settings.

[0030] The controller 50 responsible for information
processing within the driver assisting system 1 may con-
tain a microprocessor including a central processing unit
(CPU), a read only memory (ROM), and a random ac-
cess memory (RAM). The controller 50 calculates a risk
perceived (RP) by the driver from the surrounding envi-
ronment using acquired data from output signals of the
vehicle speed sensor 20 and laser radar 10. The ac-
quired data include vehicle speed V1, distance d, and
relative speed Vr. In certain embodiments, the controller
50 modifies the risk perceived (RP) based on vehicle
setting data regarding how devices are set within the
vehicle given by the switches and sensors 31 - 37. The
controller 50 uses the modified risk perceived (RP) in
certain embodiments instead of the unmodified risk per-
ceived (RP) in calculating a predetermined function to
give an instruction value indicative of an increment dF
in reaction force. The controller 50 provides, as an out-
put, a value indicative of the change, or increment dF
(positive or negative), to an accelerator pedal reaction
force control unit 60.

[0031] Hence, the controller 50 can be considered to
include a control section that calculates risk from the en-
vironment and a control section that, accounting for the
risk, determines a change in force applied to the driver
via a driver controlled input device, such as an acceler-
ator pedal. The controller 50 can also be considered to
include a modification section that determines a force
modification, and which modifies the change in force
produced by the control section and felt by the driver at
the accelerator pedal or other operator controlled input
device. This is achieved in certain embodiments by
modifying the risk, as described above, In certain other
embodiments, the modification of the change in force
felt by the driver is achieved not by modifying the calcu-
lated risk, but by acting on the driver controlled input
device more directly, such as by controlling a force ap-
plication device that acts on the driver controlled input
device.

[0032] In response to the value dF, the accelerator
pedal reaction force control unit 60 regulates a servo
motor 70 of an accelerator pedal 80. As shown in Fig.
3, the accelerator pedal 80 has a link mechanism includ-
ing a servo motor 81 and an accelerator pedal stroke
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sensor 71. The servo motor 70 may provide a .desired
torque and adesired angular position in response to the
value dF from the accelerator pedal reaction force con-
trol unit 60. The accelerator pedal stroke sensor 71 de-
tects an accelerator pedal stroke or position S of the ac-
celerator pedal 80 by measuring an angle of the servo
motor 70. The angle of the servo motor 70 corresponds
to the accelerator pedal stroke S because the servo mo-
tor 70 and the accelerator pedal 80 are interconnected
by the link mechanism.

[0033] For better understanding of the accelerator
pedal of the above kind, reference should be made to
US 2003/0236608 A1 (published Dec 25, 2003) and al-
so to US 2003/0233902 A1 (published Dec. 25, 2003),
both of which have been hereby incorporated by refer-
ence in their entireties.

[0034] Referring to Fig. 14, the fully drawn line illus-
trates an ordinary reaction force varying characteristic
Fi provided by the accelerator pedal 80 when the accel-
erator pedal reaction force control unit 60 does not carry
out the above-mentioned control to produce an incre-
ment as large as that dF indicated by the value. This
ordinary reaction force characteristic Fi indicates linear-
ity of the reaction force Fi, which is accomplished by a
spring force provided by a torque spring arranged at the
center of rotational movement of the accelerator pedal
80.

[0035] The following is a description of the operation
of the above description exemplary implementation of
driver assisting system 1.

[0036] The controller 50 calculates a risk perceived
(RP) based on the acquired data regarding an obstacle
or obstacles in the environment around the vehicle. The
controller 50 provides a control value to the accelerator
pedal reaction force control unit 60. The accelerator
pedal reaction force control unit 60 regulates the servo
motor 70, causing it to provide a reaction force F to the
driver via the accelerator pedal 80. With the same reac-
tion force F, the driver might perceive varying magni-
tudes of risk with different states or conditions the driver
is involved in. Therefore, a need remains for varying the
magnitude of reaction force F so that, with different
states the driver is involved in, the driver may perceive
the same magnitude of risk

[0037] Defining a single magnitude of an increment
(dF) in reaction force for one magnitude of the calculated
risk perceived (RP) cannot adequately forward the mag-
nitude of the calculated risk to the driver for the following
reasons:

[0038] (a) A driver may feel the same reaction force
from an accelerator pedal in ways varying with different
states of a vehicle;

[0039] (b) A driver may feel the same reaction force
from an accelerator pedal in ways varying with different
states of the driver;

[0040] (c) As a certain state of a driver or a vehicle
arises, providing a reaction force corresponding to a risk
perceived (RP) to the driver via an accelerator pedal

10

15

20

25

30

35

40

45

50

55

may discourage the driver from conducting a fine ma-
nipulation of the accelerator pedal;

[0041] (d) A state of a vehicle may arise in which the
vehicle state should be forwarded to the driver before
forwarding a risk perceived (RP) to the driver.

[0042] The above-mentioned situations (a), (b), (c)
and (d) are listed in table illustrated in Fig. 7 under the
characters "a", "b", "c", and "d", respectively.

[0043] In certain exemplary implementation, the driv-
er assisting system 1 detects or acquires vehicle setting
data regarding how devices are set within the vehicle,
modifies the risk perceived (RP) using the vehicle set-
ting data, and uses the modified risk perceived (RP,,)
instead of the unmodified risk perceived (RP) in calcu-
lating a predetermined function to provide a value (dF)
indicative of the change in reaction force. This control is
more specifically described along with the flowchart in
Fig. 4. The flow chart in Fig. 4 illustrates a main routine
of adriver assisting control program stored, for example,
in the controller 50. The execution of the main routine is
repeated at regular intervals of, for example, 50msec.
[0044] In Fig. 4, at step S119, the controller 50 re-
ceives, as inputs, signals of the laser radar 10 and ve-
hicle speed sensor 20 by reading operations to acquire
data regarding the vehicle state and the environment
state in a field around the vehicle. Taking the traffic
sceneillustrated in Fig. 5, for example, the acquired data
include a vehicle speed V1, a vehicle speed V2 of the
preceding vehicle, and a relative speed to the preceding
vehicle Vr. The relative speed Vr may be expressed as
Vr=V2-V1. The acquired data include a coordinate X1
of the vehicle and a coordinate X2 of the preceding ve-
hicle, and a distance d to the preceding vehicle. The dis-
tance d may be expressed as d = X2 - X1.

[0045] At step S120, the controller 50 calculates a
time to collision TTC and a time headway THW, which
will be used as two concepts to constitute a risk per-
ceived RP by the driver from the preceding vehicle.
[0046] The TTC is a measure of time from a current
moment to a future moment when the distance d would
become zero if the relative speed Vr to the preceding
vehicle remains unaltered. The TTC may be expressed
as:

TTC = - d/Vr (Eq. 1)

[0047] The smaller the value of TTC, the more immi-
nent is the collision and the larger is the value of an ex-
tent the vehicle has approached the preceding vehicle.
In a traffic scene where a vehicle is following the pre-
ceding vehicle, most vehicle drivers perceive a high de-
gree of risk and initiate deceleration to avoid collision
well before the TTC becomes less than 4 seconds. To
some extent, the TTC is a good indication for predicting
afuture behavior the vehicle driver might take. However,
when it comes to quantifying the degree of risk, which
the vehicle driver actually perceives, there is a discrep-
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ancy between the TTC and the degree of risk. Thus, the
TTC alone is insufficient to quantify the degree of risk.
[0048] Such discrepancy may be confirmed by con-
sidering a traffic scene where the relative speed Vr is
zero. In this case, the TTC is infinite irrespective of how
narrow the distance d is. However, the driver perceives
an increase in the degree of risk in response to a reduc-
tion in the distance d, accounting for an increase in how
much an unpredictable drop in a vehicle speed of the
preceding vehicle might influence the TTC.

[0049] To remedy the above-mentioned discrepancy,
the concept of time headway THW has been introduced
to quantify an increase in how much an unpredictable
drop in the vehicle speed of the preceding vehicle
might . influence the TTC in a traffic situation where the
vehicle is following the preceding vehicle with the dis-
tance d kept constant. The THW is a measure of a timer
that is set to count when the preceding vehicle reaches
a point on a road and will be reset subsequently when
the following vehicle will reach the same point. The THW
is expressed as,

THW= d/V1 (Eq. 2)

[0050] In the case where the vehicle is following the
preceding vehicle, the vehicle speed V2 of the preced-
ing vehicle may be used instead of the vehicle speed
V1 in the above-mentioned equation 2.

[0051] The relationship between the two notions TTC
and THW is such that a change in vehicle speed V2, if
any, of the preceding vehicle results in a small change
in the TTC when the THW is long, but the same change
in vehicle speed V2 of the preceding vehicle results in
a large change in the TTC when the THW is short.
[0052] At step S130, the controller 50 calculates the
risk perceived RP. In this exemplary implementation, the
risk perceived RP is expressed as a sum of a first extent
and a second extent. The first extent represents to what
degree the vehicle has approached the preceding vehi-
cle. The second extent represents to what degree an
unpredictable change in vehicle speed V2 of the pre-
ceding vehicle might have influence upon the vehicle.
The first extent may be expressed as a function of the
reciprocal of time to collision TTC, and the second ex-
tent may be expressed as a function of the reciprocal of
time headway THW.

[0053] In the first exemplary implementation, the risk
perceived RP may be expressed as,

RP = a/THW + b/TTC (Eq. 3)

[0054] where: b and a (b > a) are parameters weight-
ing 1/TTC and 1/THW, respectively, such that 1/THW is
less weighted than 1/TTC. The values of b and a are
optimized after accounting for statistics of values of
THW and TTC collected in a traffic situation including
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one vehicle following another vehicle. In this exemplary
implementation, b =8 and a = 1.

[0055] At the next step S140, the controller 50 re-
ceives, as inputs, output signals of the parking brake 31,
snow mode switch 32, power mode switch 33, suspen-
sion setting switch 34, seat position sensor 35, steering
position sensor 36, and wiper switch 37 by performing
reading operations to acquire vehicle setting data re-
garding how devices are set within the vehicle.

[0056] Atstep S150, the controller 50 modifies the risk
perceived RP determined at step S130 with the vehicle
setting data determined at step S140. In this exemplary
implementation, at step S150, the controller 50 exe-
cutes the subroutine illustrated in Fig. 6. Referring to Fig.
6 and Fig. 7, processes to modify the risk perceived RP
with the vehicle setting data are described. The table in
Fig. 7 lists various modifications of the risk perceived
RP with different vehicle speed settings. The various
modifications are given priorities 1, 2, 3, 4, and 5. In the
order indicated by the priorities, the controller 50 per-
forms the modifications of the risk perceived RP. Under
the characters "a", "b", "c", and "d" in Fig. 7, the previ-
ously-mentioned situations (a), (b), (c) and (d) are listed,
respectively.

[0057] In Fig. 6, at step S1501, the controller 50 de-
termines whether or not the parking brake (PKB) is set
"ON" (or applied). The controller 50 receives, as an in-
put, the output signal of the parking brake 31 by per-
forming a reading operation to acquire, as one of the
vehicle setting data, whether the parking brake 31 is set
"ON" (applied) or "OFF" (released). If, at step S1501,
the parking brake 31 is set "ON", the logic proceeds to
step S1502. The state or setting position that the parking
brake 31 is "ON" is considered to be one vehicle setting
to be forwarded to the driver before forwarding the risk
perceived RP to the driver. Thus, at step S1502, the con-
troller 50 modifies the risk perceived RP in response to
the state or setting position of the parking brake 31. This
modification is called a "PKB modification". The control-
ler 50 performs the PKB modification to modify the risk
perceived RP to forward an alert to the driver with the
parking brake 31 being left applied, prompting the driver
to release the parking brake 31 immediately.

[0058] One example of the PKB modification is illus-
trated in Fig. 8. In Fig. 8, the horizontal axis represents
the calculated or unmodified risk perceived RP. The ver-
tical axis represents a modified risk perceived RP ;.
When the parking brake 31 is "ON", the controller 50
relies on the relationship or map illustrated in Fig. 8 us-
ing the calculated or unmodified risk perceived RP to
give, as the modified risk perceived RP,, a predeter-
mined value of RP.

[0059] When the parking brake 31 is "ON" or applied,
the controller 50 sets the predetermined value RPg;,
as the modified risk potential RP, and uses this pre-
determined value instead of the calculated or unmodi-
fied risk potential RP. With the PKB modification, the re-
action force regulation is carried out based on the pre-
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determined value RPg;, to provide an increment (pos-
itive or negative) in reaction force to the driver via the
accelerator pedal 80, thus forwarding an alert to the driv-
er when the driver steps on the accelerator pedal 80 to
move the vehicle from standstill with the parking brake
31 left applied. After the PKB modification at step
S1502, the logic goes to step S1510.

[0060] If, at step S1501, the parking brake is "OFF"
or released, the logic proceeds to step S1503. At step
S1503, the controller 50 determines whether or not the
snow mode switch 32 is set "ON" and therefore the au-
tomatic transmission is in the snow mode. The controller
50 receives, as an input, the output signal of the snow
mode switch 32 by performing a reading operation to
acquire, as one of the vehicle setting data, whether the
snow mode switch 32 is set "ON" or "OFF". If, at step
S1503, the snow mode switch 32 is set "ON" to select
the snow mode, the logic goes to step S1504. The state
or setting position that the snow mode switch 32 is "ON"
is considered to be one vehicle setting to be forwarded
to the driver before forwarding the risk perceived RP to
the driver. As the vehicle is running on a slippery road
in the state when the snow mode is selected, the driver
may feel a reaction force from the accelerator pedal 80
in a different way. Thus, at step S1504, the controller 50
modifies the risk perceived RP in response to the state
or setting position of the snow mode switch 32. If, under
this condition, a reaction force regulated in response to
the regulated or unmodified risk perceived RP is provid-
ed to the driver, the driver may be refrained from per-
forming a fine manipulation of the accelerator pedal 80.
[0061] At step S1504, the controller 50 modifies the
risk perceived RP in response to the state or setting po-
sition that the snow mode is selected. This modification
is called a "snow mode modification". One example of
the snow mode modification is illustrated in Fig. 9. In
Fig. 9, the horizontal axis represents the calculated or
unmodified risk perceived RP. The vertical axis repre-
sents a modified risk perceived RP, ;. When the snow
mode switch 32 is "ON" to set the snow mode, the con-
troller 50 relies on the relationship or map illustrated by
the fully drawn line in Fig. 9 using the calculated or un-
modified risk perceived RP. In Fig. 9, the dotted line il-
lustrates the relationship by which the calculated risk re-
ceived RP is unmodified and used as the modified
RP - Comparing the fully drawn line to the dotted line
clearly indicates that a change in the modified risk per-
ceived RP, ; to a change in the calculated or unmodified
risk perceived RP is less when the snow mode is select-
ed. According to the fully drawn line in Fig. 9, the mini-
mum value of the modified risk perceived RP; is great-
er than that of the calculated or unmodified risk per-
ceived RP, and the maximum value of the modified risk
perceived RP,  is less than that of the calculated or un-
modified risk perceived RP.

[0062] The setting is such that the modified risk per-
ceived RP, is higher than the calculated or unmodified
risk perceived RP over lower region of the calculated or
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unmodified risk perceived RP and a change in the mod-
ified risk perceived RP, is smaller than that in the cal-
culated or unmodified risk perceived RP. This setting
provides a reaction force to the driver via the accelerator
pedal 80, which is low enough to permit the driver to
perform a fine manipulation of the accelerator pedal 80,
but high to approximate the tendency of the driver feel-
ing risk higher during driving on slippery road. After the
snow mode modification at step S1504, the logic goes
to step S1510.

[0063] If, at step S1503, the snow mode switch 32 is
"OFF", the logic goes to step S1505. At step S1505, the
controller 50 determines whether or not the wiper switch
37 is "ON" and so the wiper is in operation. The control-
ler 50 receives, as an input, the output signal of the wiper
switch 37 by performing a reading operation to acquire,
as one of the vehicle setting data, whether the wiper
switch 37 is set "ON" or "OFF". If, at step S1505, the
wiper switch 37 is set "ON", the logic proceeds to step
S1506. The state or setting position that the wiper switch
37 is set "ON" is considered to be one vehicle setting to
be forwarded to the driver before forwarding the risk per-
ceived RP to the driver. As the vehicle is running on road
under rainy or snowy weather in the state when the wip-
er is in operation, the driver may feel a reaction force
from the accelerator pedal 80 in a different way. Thus,
at step S1506, the controller 50 modifies the risk per-
ceived RP in response to which one of selectable modes
the wiper is operating in. This modification is called a
"rain or rainy weather modification". Specifically, the cal-
culated or unmodified risk perceived RP is modified in
response to a change in driver's perception caused by
poor visibility due to rain or snow or due to rainfall or
snowfall.

[0064] One example of the rain modification is illus-
trated in Fig. 10. In Fig. 10, the horizontal axis repre-
sents the calculated or unmodified risk perceived RP.
The vertical axis represents a modified risk perceived
RP,,t- When the wiper is in operation, the controller 50
relies on the relationship or map illustrated by the fully
drawn lines in Fig. 10 using the calculated or unmodified
risk perceived RP. In Fig. 9, the dotted line illustrates the
relationship by which the calculated risk received RP is
unmodified and used as the modified RP, ;. Comparing
the fully drawn lines to the dotted line clearly indicates
that the modified risk perceived RP, increases when
the wiper is in operation. If the setting position of the
wiper shifts "intermittent"; "low" and "high" in this order,
the modified risk perceived RP, gets higher. After the
rain modification, the logic proceeds to step S1510.
[0065] If, at step S1505, the wiper switch 37 is "OFF",
the logic continues to step S1507. At step S1507, the
controller 50 determines whether or not the power mode
switch 33 is "ON". The controller 50 receives, as an in-
put, the output signal of the power mode switch 33 by
performing a reading operation to acquire, as one of the
vehicle setting data, whether the power mode switch 33
is set "ON" or "OFF". If, at step S1507. the power mode
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switch 33 is set "ON" and the power mode is selected,
the logic goes to step S1508. The state or setting posi-
tion that the power mode is selected is considered to be
one vehicle setting to be forwarded to the driver before
forwarding the risk perceived RP to the driver. As the
driver wishes to drive in a sporty manner, the driver may
feel a reaction force from the accelerator pedal 80 in a
different way. If, under this condition, a reaction force
regulated in response to the regulated or unmodified risk
perceived RP is provided to the driver, the driver may
be refrained from performing an intended aggressive
manipulation of the accelerator pedal 80.

[0066] Thus, at step S1508, the controller 50 modifies
the risk perceived RP in response to the state or setting
position that the power mode is selected. This modifica-
tion is called a "sporty modification". One example of the
sporty modification is illustrated in Fig. 11. In Fig. 11, the
horizontal axis represents the calculated or unmodified
risk perceived RP. The vertical axis represents a modi-
fied risk perceived RP, ;. When the power mode switch
33is "ON" to set the power mode, the controller 50 relies
on the relationship or map illustrated by the fully drawn
line in Fig. 11 using the calculated or unmodified risk
perceived RP. In Fig. 11, the dotted line illustrates the
relationship by which the calculated risk received RP is
unmodified and used as the modified RP ;. Comparing
the fully drawn line to the dotted line clearly indicates
that a change in the modified risk perceived RP,; to a
change in the calculated or unmodified risk perceived
RP is less when the power mode is selected and the
maximum value of the modified risk perceived RP is
suppressed.

[0067] The setting is such that the modified risk per-
ceived RP; is lower than the calculated or unmodified
risk perceived RP over the whole region of the calculat-
ed or unmodified risk perceived RP and a change in the
modified risk perceived RP, is smaller than that in the
calculated or unmodified risk perceived RP. This setting
provides a reaction force to the driver via the accelerator
pedal 80, which is low enough to permit the driver to
perform an intended aggressive manipulation of the ac-
celerator pedal 80. After the sporty modification at step
S1508, the logic proceeds to step S1510.

[0068] If, at step S1507, the power mode switch 33 is
"OFF", the logic continues to step S1509. At step S1509,
the controller 50 determines whether or not the suspen-
sion setting switch 34 is set to "HARD". The controller
50 receives, as an input, the output signal of the sus-
pension setting switch 34 by performing a reading op-
eration to acquire, as one of the vehicle setting data,
whether the suspension is set to hard setting. If, at step
S1509, the suspension is set to the hard setting, the log-
ic goes to step S1508. The state or setting position that
the hard setting is selected is considered to be one ve-
hicle setting to be forwarded to the driver before forward-
ing the risk perceived RP to the driver. As the driver
wishes to drive in sporty manner when the hard setting
is selected in the suspension, the driver may feel a re-
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action force from the accelerator pedal 80 in a different
way. If, under this condition, a reaction force regulated
in response to the regulated or unmodified risk per-
ceived RP is provided to the driver, the driver may be
refrained from performing an intended aggressive ma-
nipulation of the accelerator pedal 80.

[0069] Thus, the logic proceeds to step S1508 in the
same manner as the power mode was selected. At step
S1508, the controller 50 performs the sporty modifica-
tion of the risk perceived RP. As the fully drawn line in
Fig. 11 indicates, a change in the modified risk perceived
RP,,t to a change in the calculated or unmodified risk
perceived RP is less when the hard setting is selected
in the suspension system, and the maximum value of
the modified risk perceived RP, is suppressed. The
setting is such that the modified risk perceived RP; is
lower than the calculated or unmodified risk perceived
RP over the whole region of the calculated or unmodified
risk perceived RP and a change in the modified risk per-
ceived RP, is smaller than that in the calculated or un-
modified risk perceived RP. This setting provides a re-
action force to the driver via the accelerator pedal 80,
which is low enough to permit the driver to perform an
intended aggressive manipulation of the accelerator
pedal 80. After the sporty modification at step S1508,
the logic proceeds to step S1510.

[0070] If, at step S1509, the hard setting is not select-
ed in the suspension system, the logic continues to step
S1510. At step S1510, the controller 50 receives, as in-
puts, the output signals from the seat position sensor 35
and steering position sensor 36 by performing a reading
operation to acquire, as one of the vehicle setting data,
a seat position (longitudinal position of the driver's seat),
a tilt position of the steering 90, and a telescoped or re-
tracted position of the steering wheel 90. At step S1510,
the controller 50 modifies the calculated or unmodified
risk perceived RP in response to the seat position, tilted
position, and telescoped or retracted position. If the cal-
culated or unmodified risk potential RP has been mod-
ified at step S1502 or S1504 or S1506 or S1508, the
controller 50 further modifies the modified risk perceived
RP,,t at step $1510.

[0071] Naturally, the seat position of the driver's seat
and/or tilted and telescoped (retracted) positions of the
steering wheel 90 may vary with different physiques of
drivers. With the same reaction force from the acceler-
ator pedal 80, a driver with small physique and another
driver with a large physique will feel the reaction force
in different ways. Thus, at step S1510, the controller 50
performs a "physique modification" of the unmodified
risk perceived RP or the modified risk perceived RP
[0072] One example of the physique modification is
illustrated in Fig. 12. In Fig. 12, the horizontal axis rep-
resents the unmodified risk perceived RP or the modi-
fied risk RP, . The vertical axis represents a physique-
modified risk perceived RP..

[0073] As shown in Fig. 12, with the same increase in
the unmodified risk perceived RP or modified risk per-
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ceived RP, the physique-modified risk perceived RP,
increases less when the seat position is front and the
steering position is rear indicating that a driver is seated
near the accelerator pedal 90 than it does when the seat
position is rear and the steering position is front indicat-
ing that a driver is seated remote from the accelerator
pedal 90. The physique-modified risk perceived RP_
gets larger as the driver becomes more remote from the
accelerator pedal 80.

[0074] At step S1510, the controller 50 may modify
the unmodified risk perceived RP or modified risk per-
ceived RP,;; with the seat position, and then with the
steering position. If desired, the controller 50 may mod-
ify the unmodified risk perceived RP or the modified risk
perceived RP, ; with the steering position, and then with
the seat position.

[0075] In the exemplary implementation, the control-
ler 50 always performs the above-mentioned physique
modification and gives top priority to this modification.
In other words, this physique modification is always car-
ried out irrespective of the presence or absence of the
PKB modification, snow mode modification, rain modi-
fication, and sporty modification.

[0076] Inthe exemplaryimplementation, the physique
modification is followed by the PKB modification, snow
mode modification, rain modification, and sporty modi-
fication in this order of priority. As the unmodified risk
perceived RP is modified by the modification of higher
priority, information with higher priority may be forward-
ed to the driver via the accelerator pedal 80.

[0077] Turning backto Fig. 5, after completion of mod-
ifications at step S150, the logic goes to step S160, At
step S160, the controller 50 calculates an increment dF
in reaction force based on the physique-modified risk
perceived RP_. The fully drawn line in Fig. 13 illustrates
one example of the relationship between the increment
dF and the physique-modified risk perceived RP.. As
shownin Fig. 13, the increment dF is proportional to phy-
sique-modified risk perceived RP, unless the physique-
modified RP, exceeds a maximum value RP,,,. If the
physique-modified RP, exceeds the maximum value
RPax the increment dF is kept fixed to the maximum
value dF 4.

[0078] TheincrementdF is prevented fromincreasing
further and is fixed to the maximum value dF,,, if the
physique-modified RP; exceeds the maximum value
RPax thus permitting the driver to depress intention-
ally to pass the preceding vehicle.

[0079] At the next step S170, the controller 50 pro-
vides, as an output, the increment dF to the accelerator
pedal reaction force control unit 60. The accelerator
pedal reaction force control unit 60 regulates the servo
motor 70 so that the increment dF (positive or negative)
in reaction force is added to the ordinary reaction force
characteristic Fi as shown in Fig. 14. A reaction force
resulting from this addition of the increment dF to the
ordinary reaction force characteristic Fi is provided to
the driver via the accelerator pedal 80.
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[0080] The exemplary implementation of the present
invention has effects as follows:

[0081] (1) The controller 50 calculates a risk per-
ceived RP based on a state of a vehicle and an environ-
ment around the vehicle, and modifies the calculated
risk perceived RP based on vehicle setting state or
states. If, for example, the vehicle setting state indicates
how a shift pattern of an automatic transmission is set
in mode, modifying the risk perceived RP with the vehi-
cle setting state makes it possible to carry out an appro-
priate reaction force regulation in a manner that reflects
the tendency of a vehicle driver to perceive varying lev-
els of risk with different states of the vehicle or the ve-
hicle driver because the vehicle setting state represents
the state of the vehicle or the vehicle driver.

[0082] (2) The controller 50 detects, as a vehicle set-
ting state, how a parking brake is set. A state of the park-
ing brake is regarded as a piece of information to be
forwarded to the vehicle driver before the calculated risk
perceived RP. Modifying the risk perceived RP with this
vehicle setting state makes it possible to carry out an
appropriate reaction force regulation by forwarding the
information on the parking brake to the vehicle driver in
the form of reaction force from an accelerator pedal.
[0083] (3) The controller 50 detects, as a vehicle set-
ting state, whether or not an automatic transmission is
set in a snow mode shift pattern. During selection of the
snow mode shift pattern as detected by a snow mode
switch 32 turning "ON", the vehicle driver feels the same
reaction force from an accelerator pedal in a different
way due to the vehicle state, such as, running on a slip-
pery snowy road. If, under this condition, a reaction force
from the accelerator pedal were regulated on a risk per-
ceived RP from a preceding vehicle only, a vehicle driver
would be prevented from carrying out a fine manage-
ment of the accelerator pedal needed to maneuver the
vehicle on a slippery road. However, modifying the risk
perceived RP with the vehicle setting state whether or
not the automatic transmission is set in the snow mode
shift pattern makes it possible to carry out an appropri-
ate reaction force regulation by permitting the vehicle
driver to carry out the fine management of the acceler-
ator pedal on a slippery road.

[0084] (4) The controller 50 detects, as a vehicle set-
ting state, whether or not an automatic transmission is
set in a power mode shift pattern. During selection of
the power mode shift pattern as detected by a power
mode switch 33 turning "ON", the vehicle driver feels the
same reaction force from an accelerator pedal in a dif-
ferent way due to the vehicle driver's condition that the
driver wishes a sporty driving. If, under this condition, a
reaction force from the accelerator pedal were regulated
on a risk perceived RP from a preceding vehicle only, a
vehicle driver would be prevented from carrying out an
intentional stepping on the accelerator pedal needed to
maneuver the vehicle in sporty driving. However, mod-
ifying the risk perceived RP with the. vehicle setting
state whether or not the automatic transmission is set
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in the power mode shift pattern makes it possible to car-
ry out an appropriate reaction force regulation, by per-
mitting the vehicle driver to carry out the intentional step-
ping on the accelerator pedal to accomplish what the
driver wishes in sporty driving.

[0085] (5) The controller 50 detects, as a vehicle set-
ting state, whether or not a suspension system is set in
a hard setting. During selection of the hard setting by
manipulating a suspension setting switch 34, the vehicle
driver feels the same reaction force from an accelerator
pedal in a different way due to the vehicle driver's con-
dition that the driver wishes a sporty driving by selecting
the hard setting for the suspension system. If, under this
condition, a reaction force from an accelerator pedal
were regulated on a risk perceived RP from a preceding
vehicle only, a vehicle driver would be prevented from
carrying out an intentional stepping on the accelerator
pedal needed to maneuver the vehicle in sporty driving.
However, modifying the risk perceived RP with the ve-
hicle setting state whether or not the suspension system
is set in the hard setting makes it possible to carry out
an appropriate reaction force regulation by permitting
the vehicle driver to conduct the intended stepping on
the accelerator pedal to accomplish what the driver
wishes in the sporty driving.

[0086] (6) The controller 50 detects, as a vehicle set-
ting state, a seat position, i.e., alongitudinal position that
a driver's seat is adjusted to. Vehicle drivers with differ-
ent sizes in physique feel the same reaction force from
an accelerator pedal in varying ways if the seat position
differs. Modifying the risk perceived RP with the detect-
ed seat position makes it possible to conduct an appro-
priate reaction force regulation in a manner that alters
the magnitude of reaction force to cause the vehicle driv-
ers to perceive the same risk in substantially the same
way.

[0087] (7) The controller 50 detects, as a vehicle set-
ting state, how a steering wheel is set in tilted and/or in
telescoped (or retracted) positions. Vehicle drivers with
different sizes in physique feel the same reaction force
from an accelerator pedal in varying ways if the tilted
and/or telescoped positions of the steering wheel differ.
Modifying the risk perceived RP with the detected tilted
and/or telescoped positions of the steering wheel makes
it possible to conduct an appropriate reaction force reg-
ulation in a manner that alters the magnitude of reaction
force to cause the vehicle drivers to perceive the same
risk in substantially the same way.

[0088] (8) The controller 50 detects, as a vehicle set-
ting state, how a windshield wiper is set in ON/OFF po-
sition and in speed. The vehicle driver feels the same
risk in varying ways with different degrees in front view
if the ON/OFF position and/or speed of the windshield
wiper differ. Modifying the risk perceived RP with the de-
tected setting of the windshield wiper makes it possible
to conduct an appropriate reaction force regulation in a
manner that alters the magnitude of reaction force to
cause the vehicle driver to perceive the same risk in the
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varying ways with different degree in front view.

[0089] (9) The controller 50 detects a plurality of ve-
hicle setting states and modifies a risk perceived RP
based on one of the detected plurality of vehicle setting
states selected according to a predetermined order of
priority. Thus, the controller 50 can forward the most im-
portant information to a vehicle driver even if the con-
troller 50 has detected a plurality of different factors cov-
ering a driver's feeling the same risk in varying ways and
adriver's feeling the same reaction force from an accel-
erator pedal in varying ways.

[0090] (10) The predetermined order of priority for the
plurality of vehicle setting states is as follows;

[0091] 1. Vehicle setting states how a driver's seat is
set in position (seat position) and how a steering wheel
90 is set in tilted and telescoped positions;

[0092] 2. A vehicle setting state how a parking brake
is set;

[0093] 3. A vehicle setting state whether or not an au-
tomatic transmission is in snow mode shift pattern;
[0094] 4. Avehicle setting state how a windshield wip-
eris set;

[0095] 5. Vehicle setting states whether or not the au-
tomatic transmission is in power mode shift pattern and
how a suspension system is set.

[0096] Modifying a risk perceived RP based on one of
the detected plurality of vehicle setting states selected
according to a predetermined order of priority makes it
possible to reflect pieces of information from the most
important state for a vehicle driver in carrying out reac-
tion force regulation.

[0097] (11) The controller 50 recognizes different siz-
es of vehicle drivers in physique from the seat position,
and the steering wheel tilted and telescoped positions,
and modifies a risk perceived RP in response to the dif-
ferent sizes in physique. The drivers may feel the same
reaction force even if they tend to feel the reaction force
in various ways with different sizes in physique.

[0098] In described exemplary implementation, a
number of signals from the parking brake switch 31,
snow mode switch 32, power mode switch 33, suspen-
sion setting switch 34, seat position sensor 35, steering
position sensor 36, and wiper switch 37 are provided,
as inputs, to the controller 50 for detecting a plurality of
vehicle setting positions. This is just one example. An-
other example is to detect a single vehicle setting state
and modify a risk perceived RP based on the detected
single vehicle setting state. In the exemplary implemen-
tation, the power mode switch 33 is used in detecting
whether or not an automatic transmission is set in power
mode shift pattern. In addition, the controller 50 may de-
tect whether or not the automatic transmission is set in
manual mode shift pattern. Instead of detecting whether
or not the automatic transmission is in the power mode
shift pattern, the controller 50 may detect whether or not
the automatic transmission is in manual mode shift pat-
tern, only. Similarly to the case when the power mode
shift pattern is selected, the controller 50 carries out the
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sporty modification as described in connection with Fig.
11 in response to detection that the automatic transmis-
sion is in manual mode shift pattern.

[0099] In the exemplary implementation, the control-
ler 50 detects the physique of a vehicle driver using the
seat position sensor 35 and steering position sensor 36
for detection of the seat position and the steering wheel
position. The present invention is not limited to this ex-
ample. Using only one of these sensors, the controller
50 may detect the physique of a vehicle driver. In the
exemplary implementation, both tilted and telescoped
positions are detected to give the steering wheel posi-
tion. However, only one of the tilted and telescoped po-
sitions may be sufficient in giving the steering wheel po-
sition.

[0100] In the exemplary implementation, the relation-
ship or map illustrated in Fig. 9 is used in snow mode
modification. The map that may be used in snow mode
modification is not limited to the one example illustrated
in Fig. 9, as long as relatively high values are given as
modified risk perceived RP, ; and these values fall in a
narrow range so that the modified risk perceived RP
varies at a gradual rate against a unit change in risk per-
ceived RP. The relationships or maps illustrated in Figs.
10-12 are just examples used in rain modification, sporty
modification, and physique modification. The presentin-
vention is not limited to the maps illustrated in Figs.
10-12.

[0101] In the exemplary implementation, the relation-
ship as illustrated in Fig. 13 between a risk perceived
RP and a reaction force increment dF is used to vary
the reaction force increment dF with different values of
risk perceived RP in a proportional manner. The present
invention is not limited to this relationship. The reaction
force increment dF may be varied with different values
of risk perceived RP in exponential manner.

[0102] In the exemplary implementation, the laser ra-
dar 10 and vehicle speed sensor 30 are used to recog-
nize environment around a vehicle. The parking brake
switch 31, snow mode switch 32, power mode switch
33, suspension setting switch 34, seat position sensor
35, steering position sensor 36, and wiper switch 37 are
used to detect vehicle setting states. The controller 50
is used to calculate a risk perceived RP and modify the
risk perceived RP. The controller 50 and the accelerator
pedal reaction force control unit 60 are used to regulate
reaction force to manual effort of a vehicle driver to a
driver controlled input device. The hardware is not lim-
ited to the example. For example, instead of the laser
radar 11, a different type of millimeter radar and/or a
CCD camera and/or a CMOS camera may be used to
recognize environment around the vehicle. A brake ped-
al reaction force control unit may be used to regulate
reaction force to manual effort of a vehicle driver to a
driver controlled input device.

[0103] Although the invention has been shown and
described with respect to the exemplary implementa-
tion, it is obvious that equivalent alterations and modifi-
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cations will occur to others skilled in the art upon reading
and understanding of the specification. The present in-
vention includes all such equivalent alterations and
modifications, and is limited only by the scope of the
claims.

[0104] The present application claims the priority
based on Japanese Patent

[0105] Application No. 2003-391123, filed November
20, 2003, the disclosure of which is hereby incorporated
by reference in its entirety.

Claims

1. Adriver assisting system for a vehicle having a driv-
er controlled input device operable by a driver and
through which force may be applied to the driver,
comprising:

a data acquisition section that acquires data in-
cluding information on environment in a field
around the vehicle and information on vehicle
setting regarding how devices are set within the
vehicle;

a risk calculation section that calculates risk
from the environment using the acquired data
and the vehicle setting;

a control section that, accounting for the risk,
determines a change in force applied to the
driver via the driver controlled input device; and
a modification section that determines a force
modification, and modifies the change in force
at the driver controlled input device according
to the determined force modification.

2. The driver assisting system as recited in claim 1,
wherein the risk includes risk perceived.

3. The driver assisting system as recited in claim 1,
wherein the change in force is at least one of an
increase in force and a decrease in force.

4. The driver assisting system as recited in claim 1,

wherein the modification section determines the
force modification based on at least one physical
attribute of the driver.

5. The driver assisting system as recited in claim 1,
wherein the modification section determines the
force modification based on vehicle settings.

6. The driver assisting system as recited in claim 5,
further comprising a driver physique determination
section that determines a driver physique based on
at least one of the vehicle settings, wherein the ve-
hicle setting used by the modification section to de-
termine the force modification includes the at least
one of the vehicle settings on which the driver phy-



19 EP 1 533 170 A1

sique determination section bases the determina-
tion of the driver physique, such that the modifica-
tion section modifies the change in force based on
the driver physique.

The driver assisting system as recited in claim 6,
wherein the at least one vehicle setting includes at
least one of: a position of a driver's seat; a tilt posi-
tion of a steering wheel; and a telescope position of
the steering wheel.

The driver assisting system as recited in claim 5,
wherein the data acquisition system acquires infor-
mation on a plurality of vehicle settings, the vehicle
settings being prioritized into a vehicle setting pri-
ority, and wherein the modification section forms the
force modification of at least one of a plurality of dif-
ferent force modifications corresponding to the plu-
rality of vehicle settings and in accordance with the
vehicle setting priority.

The driver assisting system as recited in claim 5,
wherein the vehicle settings include at least one of:
a driver seat position; a steering wheel tilt position;
a steering wheel telescope position; a setting state
of a parking brake; a snow mode shift pattern setting
of an automatic transmission; a setting of a wind-
shield wiper; a power mode shift setting of an auto-
matic transmission; and a setting of a suspension
system.

10. A vehicle comprising;

a driver controlled input device operable by a
driver and through which force may be applied
to the driver;

a data acquisition section that acquires data in-
cluding information on environment in a field
around the vehicle and information on vehicle
setting regarding how devices are set within the
vehicle;

a risk calculation section that calculates risk
from the environment using the acquired data
and the vehicle setting;

a control section that, accounting for the risk,
determines a change in force applied to the
driver via the driver controlled input device; and
a modification section that determines a force
modification, and modifies the change in force
at the driver controlled input device according
to the determined force modification.

11. A vehicle comprising:

a driver controlled input device operable by a
driver and through which force may be applied
to the driver;

a data acquisition section that acquires data in-
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12

13.

14.

15.

16.

20

cluding information on environment in a field
around the vehicle and information on at least
one physical attribute of the driver;

arisk calculation section that calculates risk us-
ing the acquired data;

a control section that, accounting for the risk,
determines a change in force applied to the
driver via the driver controlled input device; and
a modification section that determines a force
modification, and modifies the change in force
at the driver controlled input device according
to the determined force modification.

A driver assisting system for a vehicle having a driv-
er controlled input device operable by a driver and
through which force may be applied to the driver,
comprising:

means for acquiring data including information
on environmentin afield around the vehicle and
information on vehicle setting regarding how
devices are set within the vehicle;

means for calculating risk using the acquired
data;

means for determining, accounting for the risk,
a change in force applied to the driver via the
driver controlled input device; and

means for determining a force modification and
modifying the change in force at the driver con-
trolled input device according to the determined
force modification.

The driver assisting system as recited in claim 12,
further comprising means for determining a driver
physique based on a vehicle setting, the means for
determining a force modification basing the force
modification on the determined driver physique.

The driver assisting system as recited in claim 12,
wherein the means for determining a force modifi-
cation bases the force modification on at least one
vehicle setting,

The driver assisting system as recited in claim 14,
wherein a plurality of vehicle settings are prioritized
into a vehicle setting priority, and the means for
forming the force modification modifies change in
force in accordance with the vehicle setting priority.

A method for assisting a driver operating a driver
controlled input device within a vehicle, force being
applicable to the driver through the driver controlled
input device, the method comprising the steps:

acquiring data including information on envi-
ronment in a field around the vehicle and infor-
mation on vehicle setting regarding how devic-
es are set within the vehicle;
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calculating a risk from the acquired data;
determining, accounting for the risk, a change
in force applied to the driver via the driver con-
trolled input device; and

determining a force modification and modifying
the change in force at the driver controlled input
device according to the determined force mod-
ification.

The method as recited in claim 16, wherein the step
of determining a force modification includes deter-
mining a driver physique based on the vehicle set-
ting.

The method as recited in claim 16, further compris-
ing prioritizing a plurality of vehicle settings into a
vehicle setting priority, and wherein the step of de-
termining a force modification is performed in ac-
cordance with the vehicle setting priority.

A computer program product for controlling a driv-
ing assist system having

a driver controlled input device within a vehicle,
force being applicable to the driver through the
driver controlled input device, the computer
program product causing a controller of the
driving assist system to perform the steps of:
acquiring data including information on envi-
ronment in a field around the vehicle and infor-
mation on vehicle setting regarding how devic-
es are set within the vehicle;

calculating a risk from the acquired data;
determining, accounting for the risk, a change
in force applied to the driver via the driver con-
trolled input device; and

determining a force modification and modifying
the change in force at the driver controlled input
device according to the determined force mod-
ification.

The computer program product as recited in claim
19, wherein the step of determining a force modifi-
cation includes determining a driver physique
based on the vehicle setting.

The computer program product as recited in claim
19, further comprising causing the controller to pri-
oritize a plurality of vehicle settings into a vehicle
setting priority, and wherein the step of determining
a force modification is performed in accordance
with the vehicle setting priority.
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